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(57) Abstract 

A method of discriminating nucleic acids by 
examining the presence or absence of variant genes in 
a nucleic acid, the ratio of normal genes to variant 
genes, or the identity among specified genes present in 
various samples, which method comprises amplifying 
a specified region of a target nucleic acid present in 
a specimen by the polymerase chain reaction using 
a primer bearing a detectable marker and a primer 
bearing a site capable of binding to a solid-phase 
carrier, conducting competitive hybridization by adding 
the resultant nucleic acid as a marker sample DNA in 
at least an equimolar amount to a non-marker standard 
DNA of which the identity with the sample DNA is 
to be discriminated, and then measuring the marker 
intensity of the product of hybridization, A testing 
set for discriminating nucleic acids according to the 
above method comprises a primer to be used for 
amplifying a target nucleic acid and comprising a primer 
bearing a detectable marker and a primer bearing a 
site capable of binding to a solid-phase carrier, and a 
non-marker standard DNA of which the identity with 
a gene amplified by the amplifying primer is to be 
discriminated. 
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T4DNA ^ y ^ 7~-tf«<if©ffi^©DNA^ J J ^ ^ - H? £ 
25 ^SCt^tlS^s #IC Taq DNA I 'J ^ 7 - Tth 
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DNA#V*5--*. Vent DNA ^ 'J^ 7 - t'fCl^S 
ftDNA^'J c ti «k t) 

5 M3pi-314 96 5-9^«&Cf|PIl-252300#&a#m)o 

© * ^ ;M*7K £ #ie^Jt£T. *o*«fc*>JfcS©«^t>©"? 

0 t> & ^ > - © «k -5 Acate-?*««i»* ffi ^ t ? * * ^ ~ 

M Z> Z t & T £ 3 o - © * 15 =f- *t *I S J£ £ *T -5 & 

#^©J t #fatt:£l&fco^TfcU ^i^g^s ^±t±> 8, No. 
9 (1990). PCRr^y X f »; n > -Tlx* (198 9) 

(PCR Technology .Stockton press ( 1 989)) ^ 
© £ tt k e m £ tl fc & *n © ^ & K ft r> T -5 - £ *« T £ 

iU. C ©M*4 DNA IcKKfi- DNA <t © E — ft * * SU L 
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- © « & . ± ib pi — £ m so u <k -5 t -t %> m m & © m m 

DNAK, i^f4DNA iM^ffii 

© # # * L ^ <t JB *> n -5 i)U C ti o ^ T g ft t f 6 it 
^ ^ 0 E ?!l ^ IC J; o T ^ T ^ ^ S (>0iSfcti«o 
io £ © «fc -5 tt#SfS»«R2£DNA t*. ±£B L 7titfc^©±iiiiMS 

j£ ^ ji ^ /c ^ - <t bi^^ie^j-e^Miii© ^ ^ - 

& 0 £ tz ^ % © J: -5 iw L T ig <@ t tzMfc^- % f X ^ K ^ 

& ^ i* > it & ? *t ti * *tf ffl L/ # <^ t ^ ^ © it & hf- ^ & & m 

J; o T « c: <t RTtg-c * s o 

20 C.C-C. #****DNA tffc © * ^7 * 

^ K ir m A "T 3 #> iz \t » t£ 41 t;: ffi ^ S 2 * © 7° 7 4 v - © 

ftj&i#*Bifte?ik *i«dna *-w $ m-t tz k> k z m 
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^#0* lis * - cDBSfeE^JfcU l^DNA 

U ^ t> CD £ j£ ffl U # ft I* # & ^ o — ^ x IfDNA* 

cd m i% @e m it m m d n a »*» k # & t # ^ & © * & ^ ^ ^ # * 

7 t - >>^l£;tcD © £ ffi <^ ft <fc # ^ S m $!l ^Hc & 
io cd W U £. L ^ o 

■TS^Kl^^itL/Tiis tfSf DNAit4fi?iJ*s 2 if 
(D 7 5 4 - <D 5' flji;: JgS 2£ D N A & |^ — ;£ fa . Kl S 

In] £ -£ S a& ©ftj K^^-C^Sfft- 3 o £ ft & ^ >T ^ - 

/.c o « at <t * o :n*^^-i:|At« :<ti:J;») 
iRl-^lRj^lliDNA l/:^7 X * K * ?# -5 - £ # V 

20 l^o :©^7X; K*«*DNA ©-W 0 ffl U icffi ^ -5 ««»' 
iftllt^Cil^^ W^DNA^^SditfT^So 
d d T . M © it if £ L ^ # . 7° 5 X = K CD 

3c 5£ 1£ ^ © & # tw X *> 1 0 4@ ~ m + 40 # M % t .£ t> ft . * ft 
{;: HI U lii^DNA CDK^iJic «fc o T h & t£ £ « 

25 & ^ T s # & ^ T- ti _h IE jfr 8? JC J; t> ¥ SI t T & ^ tz 
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4 ? y # ^ - > s > % ft 0 o 3 > ^ 7- * t- 4 7* ' W 7 ' U 
^ ^ 4f - B >©^i: lis ±EPfDNA*«ttt5^S^* 
3 *< > 14 & tt f» K J; S ^ *fe * * ^ T /I/ * u ^ «t s 

5 j£ ^ £ L o £ /c . D N A £ ?B ^ £ Bf $m ^ 14 it W "C 

^j^tii. ««tt3KDNAC*rUT^I!llttlll^DNA*^* 

io n © f£^^ k ^ ^ "C ftil^# « n « 5 o 

1L Iw > 3 > ^ -r -r 7 ^ W ^ 'J y -< — *> a > C & 
X li, $g « * © £ * £ ft S K # ^ "5 K IS £ & S 

7* D ^ >r 4f - -> 3 > iC *> ^ T l* s s S C ( 2 0 X S S C : 3M'g 
i5 <k+ h y ^A,0.3M h >J 7 A) ^SSPE (20XSSPE : 

3.6M^it^- h 'J f A.0.2M 'J >9t h >J -) A,2mM ED T A ) 

t<m t> n t $ t> > ^stfectib © * ^ai ft isi:f 
.3 > ^ 9- * t- ><• 7* ^ ^ 7* y y -r -tf - 3 y ti ± IB © ^ & 
fi£*Ttf * - i aus-r * c <t *< -c 

25 # I* 9 8 ~ 5 8 *C * T © 15 ffl "C 3 ~ 1 0 ft fH K 1 °C © it g T s *S 
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& > ^ > ^< x ^ t- 4 y* ^ 4 -? u ^ •< -tf - *> a > & #c ^ 

K o £ , ED - PCR & (#li¥l-31496^-3i^{l|^l- 

J. Clin. Microbiol. 30- 1 728 ( 1 9 9 2) 
s ©®ai-*-^^TiBII5e*ff o o BP^s ED-PCR 

& ic & ^ t i* . - # mm wt © * ft ti © :& * n <e n n * 

io -t? - a > 3= j& *s ^ t . & us *4 d n a t^mmm^ 
mmm dn a t pi d ti^m^j ^ tr#j^^# ^ & ^ ^ ± jv 

i*i£'< # s <> ^fc, ^gi:it;i;T^f|DNA0-^0i©^ 

AlTiJ( Ciia.t, ^|^4 , 0DNAi|l|DNAi0 
^36IE^J*<Pi:*^Jw > o * 0 M D N A © Pt5 T- & * m 7L 
Z ^ tz m K i/ ? i~ )V £ £ $ ■£ Z Z t t> T S -5 o 

c © «t -5 fc s ± ib ^ -r ^ 'J ^ << ^ - *> 3 > £ j£ © so 5£ 

*6 & ) # s C © # ^ > fflfl % it ffl -r <& & ^ K K J£ i; x — 

to ^ & & ffl <^ ft t* <fc ^ <> Sf ^ ^ ^ * t ^ 

25 v h-^"c*nif*©**stt* m\ %.-f tux x < , •& tz-m 
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Tmrnzmfe-i-tu**^ (tifi - 252300 ^^mmm^ 

5 # JB ^ £ ti £ o : ©l^s C © $ll 5£ t$ ^ <t t T ii: . #'J I* 

m m # tr * * > *e to £ m & \* r f v> > X * b 1^:7° b y 

tf >> > iff iO^^lllAK IK IK *< ^ ^ t- > T * § » 

(c « ^ 7 0 t- > t # n m 1- & ^ ■** ^ tit # {c « m & & $ *: 
& N & ti z wfg ^ Hi bttt> ^ ^ 7^ 

0 — D — if 5 9 b is ? - & © . £3f HT2--hD7 
^ y - ;u N /3 - D - if 7 ? b v K . 4-y^-;l/^>^U7i 
15 . U ^ - $ - D - # 7 * b -> K ^ s # ^ # ^ ^ * + -> ? - 
©if§^^|f£UT3- (4-hKn + *>7x-;l/) 7° o h° 
^-^ y ^y->H\3,3',5,5' - f ^7 ^f/K > 1, 

-tz © ^ ^ s t LX 4 - J ^ )l V X V 7 x V )V 7 * 7s7 

20 x - Fs NADP. 4--hP7x~^-7^X7x - b ^ . B£ 
**<^;l/3-x-6-'J > ilHt 
^3 - x N NAD UK £ tzWmfrr ^ =1 - ;Hfe7jc^#^-C 

25 /«£ *; s ±E/W^'J^V-tf--> 3 > £ $ «fe © $U M it . |£ 
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/n >f 7' U y -f -fcr - a > £ #c ^ £ 0 *@ Jfi K b ^ v b T 
ff *> ft * *< ^ ^CD»^Hfflaf*:i:UTtt±E^7>r-7-^ 

# # ffi ^ 6 ft . A 4* 69. tw . 4 9 a 9 << ? - V *. Jl> teW, 

u # i* . itr iw n i ~ m 3 © m^m % m ^ t mm 

U/c^lCs »5W ©#*«*¥ DNA & ft, SO ^ IK 14 

?p D N A fC J; *) ^ M £ ft ^ rt: a6 US ^ ZPJJ ^ # £ ft £ o 

j/c, 1/2 a^natfE^-c* (*f states© — #© 

it © 3- © » ^ £ © 4 1 Pal cd fld % ffi # ?# & ft n o T , c 
i5 © J: ? f£ k ^ ^ K f$ ^ ^ S C £ ^ T £ 6 o 

Hi:, ^a6£*iat£^<!:IE#flte^£©##Jfcj&<*ttS 

fcciicit), * ir © ay £ « * & s* * © at e ^ <t 

20 iEft 3tfc^ <k © * & £ K * * ^ * # T S S <, 

HLA © ^ -< I* (PCR-SSO& (Randall, 

K. £ .Nature.324,163 (1986), PCR — RFLP £fe (Maeda, 
N ^.Tissue Antigens, 34- 290 (1989), PCR-SSP 
(Olerup.O ■& , Tissue Antigens, 31, 225 (1992) 
25 tfto/;i^> t* ¥4 © ** At ift f£ # * * T tb £ £ © & m & 
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#g ft HHI if # "C # t£ fk ft & ~* o U ft U ft *< £ n # &c 

5 Titlgbt ^©^II^^DNA <!: 5U © & # D N A £ P3 
D SS 81 £ W -T -5 3$ ^ ^ ^ ^ - ±t H L/ tz h © * n U H 
ifDNAib, *ii:^^T^tlft5:ii:.J:^ 2 o © 

m -t % z t ft i ft *) . g 4i ^ ft k £ i i Z> M & 56 S 5* i 

fx t£ t> <d -v ^ ±.m l tz £ o ^ @tt&i*©#5£^*#©flt 

is -f v - IC «fc *> If its * ft « it 4@ $f i © iKl — * m S'J L 
^ W tl H © tl *P D N A t*IflT«5 feO"C*« 0 

*6 © it ft ^ *t ipf ^ ^ - & - t&{±5^tgftfIf$lJ£2fA 

20 :/7^v-£^£*iJlJc£ft*:t>©T-. ± f E fctS h]" t£ ft til f$ 

^ & ® ffi ffi <*= & & "5 t £ ft £tf ft s ± IB * ^ © ^ & © 
li SO ^ & T b C ft t> <h P « © % cd r «9 . 3 rt: ± IE 
#*tt©**DNA fc±IB*$6l!J!:fr&r|Ji!!BUfcfc©£H# 

© © T * & o 

25 * 56 M © « © « »U ffl *fe.3E * y ■ h ^ ' ± E * IS W © « » 
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fc&fc t ±mwi®m7 ? 4 - t & is *t n s 

i*«*fTttt^ CtllC±IB^«««^DNA*l)DAT=r>^ 

5 t- -r 7° /> ~x u y -tf - •> 3 > £ ft ft o ^ N # £ ft 
fcM^'J ^ >f -t? - a > £ J5fi * til* K h ^ •/ ^ t t > M 
DNA flTOa^tiOE^^^Itt ^ & © T £> On C © 

io © © & ffl S C £ £ ^ Cft^iffi^-^fr-tf-T^II 

Hid. h£ffl^T^M©!$£iJt&S£ft9 

m (Dmm^mum, « r & £ js to * ft * * *: «> <z> as ?t> 

i mm mn 

t h^^otf>*fe : f©6#B©3 Glu 
(GAG) — V a 1 (GTG) ©j££&£*©|ftffl*JE(T©«fc-5 

25 Mfft&fc^t UTiis TEiil@ffl^7^ v-PBG - U PG 
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- 2T'±iHiI$nS^ 200bp©DNAKIfjt ; &ffl^^o 
PBG - 1 

5'GGGTTGGCCAATCTACTCCCAG 

5 PG - 2 

5'CAACTTCATCCACGTTCACC 

PCRjfelw «fc £ DNA ©igigMu TfSPBG - 1 - NH 2 (lOOng). 
PG-2-NH 2 (lOOng) <!: f > ^ U - h i I t TE pBGN 

io (lng) i^liTEpBGM (lng) t & m 2 00 # M CD 
4S0dNTP#STx lOO/!l067mM hUX-^^lg® 
m (pH8.8K 16.6mM (NH 2 ) 2 SO^ 6.7mM MgCU lOmM 
© 2 - ^ -f Y x- $ J 2Unit CD Tth DNA I 

>J ^ 7-^^^trS)£^t4 I T'ft^- 3 /: 0 fcmi* 9 4 °C , 5 # 

is f^Mftfc^ 94°C,30#s 50°C,30# N 72 c C,60#cD^-r^ 

— ^ > T 15 PBG - 1 - Bio (lOOng) {c. Tf£ PG - 2 

- DNP (lOOng) t pBGN^IiMi pBGM (lng) * 1lW tl ^ 
20 20 0^M©4@©dNTP#^ETT±ieilW#©^#-CPCR 



25 



PBG - 1 
B i o t i n 
PG - 2 - 



- Bio 

- 5'GGGTTGGCCAATCTACTCCCAG 
DNP 
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DNP - 5'CAACTTCATCCACGTTCACC 

PBG-1-NH 2 
NH 2 - 5'GGGTTGGCCAATCTACTCCCAG 

PG - 2 - NH 2 
NH 2 - 5'CAACTTCATCCACGTTCACC 

pBGN 
pBGM 

6#@<DT ^ ;miZ-i&Mmm (Glu (GAG) -*Val CGTG) ) 
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15 



20 



25 



xy > ;u^^^I5"C^®^-< X £ IS ^ - & 13? I^! M £ it 

3 y ^ -r ^ t- 4 ~f ' W 7* V >f -if — *> a > 

jg&^DNA^^tft^DNAig&i&ili^ 7j< £ #D 3 0 # 
lib/Co :nc20xSSC (20xSSC:0.3M^x>it 
P H7.0, 0.3MI^^- b 'J ^ A) 6 ,u 1 £ #0 x. , 

;^7^t-fi^iibto c n * 9 8 °c , i o % ffl m m & . 

itiS^itiPi^tt (^-v;Ui*>T?7--PJ2000,>*--*>.x 
;l^-*±) £ffi^Tl^/6~10#®5$£T58°Cli;-e^* 
Id fi K £ T tf .fc «» C©KJS^©-5^20^1^m j 9x^ffi{c 
l^/; 0 ti N ^I«I*DNA*ttt LtpBGNlCfi* 

I«H«DNA**il/TpBGN«^« 
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10 



15 



20 



_h te n > ^ t- * t- * ^ << ? y y -r -tf - a i£ m £ 

-r & ft -r s o 

x h u 7° h t t- v > -r * p ^ ' * - 7° i/ - 

MCKDNP^^XlgG - T ;l/ # U t£ 7 * X "7 r * 
ft^ttflOOiUl©50mM h V X *g Sfc (pH7.5), 0.15M 
ONaCK 0.05%©Tween20^iQX.So C *l ir ' W 7* U 
y^t'--> 3 >ft20//l J £iDX.> M & s 2 5 °C T- 3 0 # 

rt: 4mg/ml©p-" M7x-;MJ >S^^tT 1M y 
x^;-;l/75 > (pH9.8) S^0.5mM MgCl 2 ^ 100 

* 4 0 5 n m © IR it ft T 7° 1/ - h U - ^ - * ffl ^ T SO £ b fc 0 
t£ N ^ 7' 'J / 1" ^ - a > li > ^ B# K 2 © ^ a - 7'* T 

#t D N A J ^tttib^c i*^i2i:^to 
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g - 2 



^IDNA 


M*4DNA 

cm) 




(A405) 


(pBGN 


i£^r (pBGN) 

II —- > | * \JT r 


20 : 1 


0.120 


lEUT (pBGN) 
g?S (pBGM) 


20 : 1 


0.418 


(pBGM) 


20 : 1 


0.988 


TPS (pBGN) 


10 : 1 


0.202 


jEST (pBGN) 

(pBGM) ?I£ 


10 : 1 


0.511 


g£g (pBGM) 


10:1 


1.068 


iES (pBGN) 


5 : 1 


0.369 


iE# (pBGN) 
£g (pBGM) M£r 


5 : 1 


0.631 


(pBGM) 


5:1 


1.150 



[ it n m ] 

>r - -emm t /c^?pdn Amm^M \^xnnmf ? << ^ - 

y -r y u ^ -< -t? - *> a > *fir o dn a t f$ 

D N A t (D * Jt # 1 : 2 0 fc ft 3 J; -5 W 1% M & M. & U ) 0 
ft&> * <0 fib © * # ^ tt US ffil 1 £ f^1§ £ L/ fco ^^^^3 

{C 75 "ih o 
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# m DNA 




Mg? (A405) 


jE n (pBGN) 


je n 


0.16 




0.20 




1.02 



[ §H % W 2 ] 

3 t h c - H — rasitfc^® 1 2 # @ <2> ^ K > 3 GGC 

(Gly) G T C (Val) ©&HJ*&T©«k-5fc?Tfcort:o - 
TEO.pSK - 2 PKY - 1 *Tfi® PHR - 

1 N PHR - 20^7^ -r-^rffl^T±^iliSLT#^tl/c^^ 
©ffcfi&^ifft'110bp©DNAIIfffr*^lfeKJB^fco 

5 TE/7-f"7-P HR - 1_DNP ('lOOng)s PHR — 2 
-Bio (lOOng) %m^. PSK - 2*^tipKY - 1 (lng) 

y -f v - y z- tt^li 1 t |*I HI K *g 4® K £ ?T # <^ s 

«lR«DNA**Hfc. TIB©^^^^-PHR 
-1 - N H 2 , P H R - 2 - NH 2 tpSK - 2 £ ±i L T Hfc 

PHR - 1 

5'ATGACGGAATATAAGCTGGTG 
25 PHR - 2 





PCT/JP94/01106 



WO 95/02068 



30 



5'CTCTATAGTGGGGTCGTATTC 
PHR-1-DNP 
DNP - 5'ATGACGGAATATAAGCTGGTG 

PHR - 2 - Bio 
5 Bio - 5'CTCTATAGTGGGGTCGTATTC 

PHR — 1 — N H 2 

NH 2 - 5'ATGACGGAATATAAGCTGGTG 
PHR - 2 - NH 2 

N H 2 - 5'CTCTATAGTGGGGTCGTATTC 
io pSK - 2 

iEtraslfe^^i^^7X ; K (T.Sekiya.Gann, 
7_4,794 ( 1983), JCRB (Japan Cancer Research 
Resources Bank) J: t> A ^ "T 
pKY - 1 

15 1 2 . # @ <£> ^ K > C ^ ^ © £> -S 7° ^ X = K (M.H.Kraus 
and Y.Yuasa, Nature, 30_3, 775 (1983), JCRB (Japan 
Cancer Research Resources Bank) J; 19 A #^ "6J 

u y ^ a t 4 ~f ^ << 7 U ? << - a > ~ ffi 

7K £ #Q "C 3 0 ,u 1 £ U k <Z> iC N 20xSSC^6/illjn^. 

/ n -i* y y y << - a v i* i^i b# 2 # © f- zl - y ~c ft ft ^ ^ 
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m- 


4 








Jt ^ 


(A405) 




je n 


3 : 20 


0.122 


(pSK - 2) 




3 : 20 


0.338 




3 : 20 


0.575 



m # * k ^ n *< # ft * s * ^ > ^n^nfjaiscjR^fi^ 

m<tL, z n t> * w m ic UK u n % z t w w m $ n ^ 0 ' - 

n e> * Us J3U -r s - <t ii it -e & -we 0 

[ £ Mi 01 3 ] 

lO^f^HT, ItDNAi:@ai0fIDNA (# > 
it fe^) & #B ^ K efc !iWf£ ^ £ ? ^ ic o 

iSDNAiUTt hc-H-raslfe^ (pSK-2^ 
£ 5l ?# ) s I^DNAiLTt bc-H-rasgitfe : f©12# 
gKGGC (Gly) ^ GTC (Val) O^^tfjg £ rt: *> © (pKY 
- l^^M) £ ffl ^ T . DNAC^bltlDNAO 
§|J 7^ 0 % . 5%. 10%. 25%. 50%. 100%C^§ J; 
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O is-f JVttMmisKo C^XbOt C^LT PHR 

- 1 - DNPt^i: PHR - 2 - BioO 2l0t 7^f - % 

JB^TigtfKlSfcfr tt<^ DNA t^^lf t /Co 

jEtDNACWbtPHR-1-NH.f C5i:PHR- 
2 - NH 2 © 2 @ © 5 ^-&ffl^TN1$fc^#IS}&&frte 

D N A © * ;U Jfc # 2 0 : 1 C & % "5 K PI it * ^ L n $i ^ 
7 ji - ij > ^ £ fxfc ^ v 1 £^$iw*fefcH£?Tte 

o/Co ISI^r^to iEtDNAIC^LTtlDNA 

© iri # i o o % © # © © 3te'& £ i £ u x * n n © Jfc * 



jE^itfoi^*^ £ « DNA OiiJ^ 


west (A405) 


0% 


0.045 


5% 


0.079 


10% 


0.101 


25% 


0.146 


50% 


0.304 


100% 


0.563 
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n d n a © n & t m % m. t © is © n m & w h t> s mm 

DNAf ftt^ 10 t ®"et>til-ttB«IibT^^ 
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cd m. m & & a o a > m s& * & tB ^ « * ^ & * & iz ^ ^ 
jftat-rnw\ ^jidna £^oM©wf&©^ ^t^f dna 

*^o«BllSl©#^ifc*>«*^* - £ # * & c <t *< ft ® * 

t h CFTR jUS^ (Cystic Fibrosis Trasmenbrane 
conductance Regulator gene) i£ S 14 $1 £e © 

iz it if A It m ffi L # 9& tw * 0 S ^ *< ^ c: i <t £ 

3 o fi£oT. C F T R © it ^ f£ ®T © #> fC , * <Z> it is ^ 
^ ^ » ^ © M K ^ II & ^ ^ ^ ^ ^ - — © ^ ^ a 

@ © 7 * - to T 7 - > *< ^ *i t & <D -C * -5 & . «€■ ft J£l ^ 

*> ^ < omm^mmo^^^n^ 2 ftx *> » ^©{k©. 

— ^ © ^ H # & IT 3 ^> i i^ILt 

<^ S 5^ & N ^ 1" & - £ T $> 2> o 

* ^ ife m tw & ^ T t* . TSE^6tc^Ufcft^W<i:4«©^ 
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exon 


^ m o m m 


exon4 


621 + 1G > T 


exonlO 


A F508 


exonl 1 


G551D 


exon21 


N1303K 



ffiUgimi* 621 + 1G > T 
|621 + lG>TOttB £TiS 



x^v >4i: £ ft 

tf ti § I) 0 t- ^ S o c © I 
© jJI *9 fx o 



15 



£ *t fli TfS^^xS K (CF04P101.CF04M101) (C 

$11 ^ /v /-I o 

CF04P101 

5'ATTGTGAGGACACTGCTCCTACACCCAGCC 
CF04M101 

5'TACGATACAGAATATATGTGCCATGGGGCC 
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PCR&fcJ: S Elites CF04P101-OH (lOOngK CF04M101 
-OH (lOOng) if V^l/ - h i ITJEtt HfeftU 
g 200 ju M04i0dNTP #&T\ 100//l©67mM 

h U X - (pH8.8), 16.6mM (NH 4 ) 2 S0 4N 6. 

5 7mM MgCk lOmM <D 2 - J- -f h jh ^ y - yi^tf 2Unit 
<£> T t h DNA 4? 'J ^ Iz-x^tirKJ^f Ttr^i ^ 0 ^ J£ 
tt 9 '4 °C , 5 # ffl in & ft . 9 4 °C , 3 0 £K 6 0 °C , 3 0 # . 7 2 °C , 

6 o f£ © if- >r ^;i/t35iI!)3li/;o 

io ^ y > b £ # /c 0 PUC119 © Smal site CiA L, 

/Co % 21 12 ?'J * M m U > P E X 4 N t L *: 0 
^«fc^te.hi£pEX4N&-r y~7l<- h«tl^ _hf£ CF04P101, 

CF04M101SLD f TfeCF04621P,CF04621MCD4®<D^' 

7^"7-^ffl^T overlap extention mutagenesis 
is & CfcfclU Gene, (1 989)77, 51 - 59, Steffan N.Ho 

et al.) 621 + lOTO 



CF04621P 

GATTTATAAGAAGTTAATACTTCCTTGCACAG 

CF04621M 
AAGTATTAACTTCTTATAAATCAAACT 

^ « 3tt IS! ^ DNA cDH$gte^T© J: «5 K *t o o 
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CF04P101 - NH 2 (lOOng) CF04M101 - NH 2 (lOOng) 

i±l£pEX4N (lng) * ffl ^ flfE tt*4 © W « ^ E <^ * 

^i^l4DNAIi, CF04P101-Bio (lOOng), 
5 CF04M101-DNP (lOOng) £ ^ 
IE# : pEX4N lng 

artta-KiP©— ' PEX4N 0.5ng 

pEX4M 0.5ng 

Siitfi^OpS*^^ : PEX4M lng 
^ f >7 »i/ - h £ L T P C R *# fll £ *T & ^ 1$ L' ^ ° 

;£igDNA^&&tf&ftI>NAi§&4 , ©*BIPI$M*^ y # p - 
xyiHI^St-efflt^ X * IS IS t . i3 I3f l^j M & $c ^ 

KfiDNA*«i20ilO**DNA»«**it«!ll© 

fctttriBfl u> 98 °c,io #JqM. 1 °C / 1 0 # © « T 68 
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.'if*- 
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JE^ (pEX4N) 


0.11 


iES (PEX4N) 

(pEX4M) ?I£ 


0.70 


(pEX4M) 


1.87 



^ © & t r ^ a Ai-^ if ^ <t & l t ^ % m& £ * 

ft ^ ft W M K K SIJ *f & £ £ # T'^Co 
©x^ V > 1 0 CD ^ ^ 

x + v>10i:lltli, ^fe^l^STttl^-r^ A F508 
£ * ;l/ £ b T . TE©1 0 t^^fro /; 0 
tft *4 £> W » 

TffiCFlOPlOl - OH (100ng),CF10M101 — OH (lOOng) 

^at^-^^w-rs pEXlON %ntz 0 



20 CF1.0P101 - 

5'GATTATGGGAGAACTGGAGCCTTCAGAGGG 

CF10M101 - 
5'CTTCTAGTTGGCATGCTTTGATGACGCTTC 
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CF AF508U.CF AF5O8Li04t©^7^ v-SO"pEX10N 
£ ^ y -f i, _ js £ ^ x ov erlap extention mutagenesis 
j|j:«J;^ AF508 ^I<&Wt^^7^; KpEX10M*# 
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CF A F 508U 
5'AAATATCATCGGTGTTTCCTATGA 

CF A F 508L 
5'CACCGATGATATTTTCTTTAATG 



£(S$f**4DNA CFIOPIOI-Bio (lOOngK CF10M101 
-DNP (lOOng) ^-f^^^-tL > 
: pEXlON lng 
is ttttAfc-?© — PEXlON 0.5ng 

pEXlOM 0.5ng 

*fi£itfe? ©S^^^M : pEXlOM lng 

*f - h£bTPCRig>i@£^^?-£{;:J:^I«L 

20 mMmmmDNA |* N CFIOPIOI -NH 2 (100ng),CF10M101 
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(pEXlOM) M£ 


0.89 
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TiaCFllPlOl - OH (100ng).CFllM101 - OH (lOOng) 
SO 5 t MfefeftDNA ( 1 ^ g ) £ ffl > ^ ^- V > 4 © it ^ 

t mn<D^&^ pcRfgm* ft ft ^ tz & ® % mn ®J5 7 

7X ^ KICIAU IE Stiffed 7 5 * 5 KpEXllN 

15 ^#fco 

CF11P101 - 
5'GAAGGAAGATGTGCCTTTCAAATTCAGATTG 

CF11M101 - 

20 5'ATGACATTTACAGCAAATGCTTGCTAGACC 

— n _t IE C F 11P101 - OH.CF11M101 - OH £ T 12 
CF11 - 551P - OH.CFll - 551M - OH t <D 4 U © 7 
S.O'pEXllN^f- >^U - h t LT overlap extention 
25 mutagenesis SIC J; s G551D EI^^-^ ^ 7 7 ; K 
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5'CACTGAGTGGAGATCAACGAGCAAGAATTTCT 
5 CF11-551M- 

5'GCTCGTTGATCTCCACTCAGTGTGATTC 





«M*fiDNA 12, CF11P101-NH 2 (100ng),CFM101 
10 — N H 2 (lOOng) Sr>'pEXllN (lng) £ffl<^. PCR±* 

ipm ic j; t) m M b fz o 

WMU,nVNA te. CFllPlOl-Bio (lOOngK CFM101 
-DNP (1 OOng) & V 
lEIttpEXllNlng 
is MtLMfclr(D---~lj't) i M^ : pEXllN 0.5ng 



*|-3i«^-?©W^^^^ : pEXHM lng 
>/P - h i iTPCRiiii: J; !)|#/: 0 

20 * V.> 4 Kil-T S t> © £ Elfllrc L T N itlE^^^O^tb £ fx 

3 @ 0 it te-? £ W fc E SiJ -T £ c ttfivi&izo 




pEX 1 1 M 



0.5ng 
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(msm 


mm 


(A405) 


(pEXUN'S*) 


JElg (pEXHN) 


0.08 


JE^T (pEXHN) 

mm (pexhm) m& 


0.48 


mm (pEXHM) 


0.90 



10 /c o 

TieCF21P101 - OH (100ng),CF21M101 - OH (lOOng) 
#itfe-T-^W^^^^^^ KpEX21N^||/: 0 

is CF21P101 - 

5'AGAGAACTTGATGGTAAGTACATGGGTGTT 

CF21M101 - 
5'TTAGCAGCCTTACCTCATCTGCAACTTTCC 

20 — _hf£ CF2 1P10 1 - OH.CF21M101 - OHS^T 
IBCF21 - 1303P - OH.CF21 - 1303M - OH0410 
7 p 7-fT-R^pEX21N^f>7 0 l/ - h t UT overlap 
extention mutagenesis ft C i ?) s N1303K^^£ 
= KpEX21M£Wfc 0 



25 



PCT/JP94/01106 

WO 95/02068 

42 

CF21-1303P- 
5 ' C A T TT AGAAAAAAGTTGGATCCCTATGAACA 

CF21-1303M- 
5'GGGATCCAACTTTTTTCTAAATGTTCCAG 



g|M«**DNAM^ CF21P101 - NH 2 (lOOng) .CF21M101 
-NH 2 (lOOng) RtfpEX21N (lng) * ffl PCRii 

SCiKSim DN A CF21P101 - Bio (lOOng). CF21M101 
-DNP (lOOng) Rtf 
jE?& : pEX21N lng 

ftlftflte^© — : PEX21N 0.5ng 

pE X 2 1 M 0 . 5 n£ 

& t- > 1^ - h i IT PCRiiisi: i Oil l/Co 

ti^izo -eofef *iio i:^to iioi:^^nti^ i 
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JE 1§ 
(pEX21N|£3fc) 


JElg (pEX21N) 
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JEHU (pEX21N) 
%m (pEX21M) m& 


0.51 


mM (pEX21M) 


1.16 



[ m m m 5 ] 



. ^ir» dna omn It 



15 



iHDNA i^^tC KM— "Ct£ < . TfS© £ O K N ^ilDNA 

o^^^tif n®5' ^si: 5, ccr © is ?y * & ft \z w L r 

<5 o . 



#WDNA^g^: 



AGG 3 ' 
TCC 5 - 
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(DpUC - Sf i/Stu (Dll 
5' —OH — G A TCAGGCCTAAAAGGCCT 

t 
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5* — OH — GATCAGGCCTTTTAGGCCT 

'J =f ? U ^" f- K^5pmol§7- - U > ^ L n - 
n*pCU119*BamHI"C«I«ffU^fe© (lOOng) IzffiA 
L > Tffi<WIR»*»BI CD * ti S pUC - Sf i/Stu 

5 ^#ifco 



ABa mHI Sffl ABamHI 




©pUC - Sf i/Stu - EXIOOil 

TIB CF - 10 - LigU (100ng),CF - 10 - LigL (lOOng) 
£ /g t,^ pEXlON (lng) >7 t/ - h i It PCRJf 

(gfcfrfcoifco SfilT$J»rSK 7*'D-^f ;HI^clc 

«kt)3^190bp©Wf>i-*IeIJR^feo Cft*Sfi37#rU;fcJiiS 
pUC-Sfi/Stu»r?»ALs'4a3&IB3?!l*ttBl/x TffifUPl 
» 3fc i& ® (2) pUC - Sfi/Stu - EX10 

CF-10-LigU 
5'OH - TTTAGGCCTAAAAGGCCTGATTATGGGAGAACTGGA 

CF - 1 0 - LigL 
5'OH - CCCAGGCCTTTTAGGCCTCTTCTAGTTGGCATGCTT 
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©pUC - EXIOLigOlI 

pUC - Sf i/Stu - EX1 0 300 ti g * Sf il X' W ^ L . ft 
.190bp©»f>t*T^.D-xy;I/*$tac»l-'«k *> » « b „ 
:077/>>h2jt/gi Sf iI#JWr bfcpUC - Sfi/StulOng 
^ijf^> 3 > (Ligation) b>^:flI0DH5^:^M^^ 
bf: 0 ft £ nfcJ&'Kfcifcf** 6» ^ ^ * ^ K*WS b, 
V>10*^t^77/y > h £^ 1 5 * P=3 b ft £ C ^ b /c 
TsBfO Pl^^i&ia (3) T^StlSpUC-EX10Lig4H 
/c 0 C © 7° ^ X S R £ StuI (AatI) X®m-tZ>^t\Z£ 




dUC - EXlQLig^^MlllItDNA LTffil^gfi^ 

g a at m & 

**fctt*4DNA it, CF10P101-Bio (lOOngK CF10M101 
- DNP (lOOng) £ ffl ^ s -T-yfV-VtisX, 
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JES : pEXlON lng 

itfiiatfiK-?©-^*-** : PEXlON 0.5ng 

pEXlOM 0.5ng 

WiLmfc^om^ l-mm : PEXIOM lng 
5 * ffl ^ PCR & tc J; *) M U U *: o 

^SII^DNA li N TfS (a) ~ ( d ) £ JB <^ <> 

(a) CF10P101-NH, (lOOngK CF10M101 - NH 2 (lOOng) 
SO'f>^V - hittpEXlON (lng) * JB PCR& 

(b) P UC-EX10Lig*StuI (AatI) T flj «r U *: t> O . 
(±flB«IR»*»H (3) #M) *» m ^ fz. h © o 

(c) pUC - EXIOLig * StuI (AatI) "P^Jfir b O 
C±E1WR»*»H (3) #fis ) * T Xf a - x y ;l/tt&»«r 

(d) pUC - EXlOLig^EcoRI - Hind mtUlf tfc t>' 
© (±E«IIR»*»BI ( 3 ) # Jffi ) o 
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b 


c 


d 




0.07 


0.14 


0.15 


0.84 


(pEXlON) 

mm (pexiom) m& 


0.28 


0.38 


0.33 


0.81 


mm (pexiom) 


0.74 


0.86 


0.72 


0.78 



lli:^bfcj;^ i:> (b),(c) ©2f&TTW»L;fc 



DNAte. (a) ©PCR&Ccfc ?)ill/ct)© tl^f OlSl 
^4x./: 0 — -ft N ( d ) cd CD {4 . >fAi;o/j:^o/:^ 
ft£ CD £ 2 CD & CD T & *9 > ^ > ^ -r *> a > I* 15 <h A, £ ' * £ 

ft fl t»"» O 

* & shir ft* c «t o ^inif dna ^^s^-r S C <t + # 

n]" £g T' £> £ d £ £ jjt U T t> £ „ £ . ^1if$*I^ DN A tefjt 
© IE ^ij # s ^ £ H — T fl < » M*^j^^<£BB^I*^ofe0 
R±^l#&#iJ 1 ~5 #&BJJ ©!B£y:#& cfc *i «^ 
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